Functional characterization of Chlamydomonas reinhardtii with alterations in the atpE gene.
The FUD17 strain of Chlamydomonas reinhardtii is a photosynthesis-deficient, acetate-requiring mutant with a defect in the chloroplast atpE gene, which codes for the epsilon subunit of the chloroplast ATP synthase. In this work, the FUD17 mutant was examined in relation to other known ATP synthase mutants as an initial step toward using this strain to generate altered versions of the atpE gene for site-directed mutagenesis of the epsilon subunit. The FUD17 strain grows well and is normally pigmented in the dark (heterotrophic conditions), but cannot grow autotrophically in the light, even when media are supplemented with acetate. Under heterotrophic conditions, it shows no accumulation of the epsilon subunit, and much lower levels of the alpha and beta subunits of the chloroplast ATP synthase. FUD17 shows no light-dependent oxygen evolution and shows a strong, light-dependent alteration in its chlorophyll fluorescence. These results show that FUD17 possesses similar characteristics to other ATP synthase mutants and fails to express an assembled ATP synthase complex on its thylakoid membrane. A preliminary attempt at site-directed mutagenesis is described which produced a slightly truncated form of the epsilon subunit, which is expressed normally in the cell.